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Outline

 Introduction to HPCToolkit GUI (hpcviewer)
— Overview of the HPCToolkit GUI
— Installing and launching hpcviewer
- HPCToolkit database

 Working with hpcviewer

— Introduction to the Profile view

— Introduction to the Trace view

— Tips using hpcviewer

« Demo
— On remote machines (e.g cori and summit)
— On local machine (laptop)
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* Requires Java 11 and GTK 3.2x (Linux)

* Available on MacOS, Windows, Linux x86 64, ppc64le and aarch64
* No support for 32 bit platforms
* Not tested yet on MacOS M1
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HPCToolkit Database

« HPCToolkit database contains four information:
« Call-paths: the union of all functions/loops/statements as each measurement taken
* Profiles: a list of threads, processes and/or GPU streams
* Metrics: a set of hpcrun events (-e option)
» Exclusive (E): the quantity of the metric measured for a scope alone
* Inclusive (l): the value measured for that scope as well as costs incurred by any functions it calls.
* Time: a sequence of time of the sample
» Available when run hpcrun with -t option
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Installing hpcviewer

» Already available on Cori (NERSC) and Summit (ORNL)
e Type: module load hpcviewer/2021.03.01
 To install locally:

» Download prebuilt binaries http://hpctoolkit.org/download.html

e Linux and Windows: download directly from the web browser
 MacOS: download via curl program to bypass Apple Gatekeeper
e Build with command line
* Requires Java 11 and Apache Maven 3.6 or newer

e See the instructions at http://github.com/hpctoolkit/hpcviewer.e4

e Linux only: spack install hpcviewer

e Caveat: need to copy the database to the machine where hpcviewer is installed



http://hpctoolkit.org/download.html
http://github.com/hpctoolkit/hpcviewer.e4

Launching hpcviewer

e On Linux:

e Type: hpcviewer [options] [database]
* On Windows and MacOS:

o Simply click the hpcviewer icon

* Windows command line: hpcviewer.exe

« MacOS command line: open hpcviewer.app




Modes in hpcviewer

Two modes:

» Profile: presents the summary
of application performance with
different perspectives: top-
down, bottom-up and flat

e Trace: presents program
traces in a top-down fashion.
This view is only visible if the
trace information is available in
the database.

Previously the trace view was
a separate program
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@ Profile: nwchem-1024

Tmce:nwchem-1024‘ I

>Sd_tZ. ] ce_mo2e.F
64 #endif

65 nleft = ichunk

66 endif

67 nxtask = icount

68 icount = icount + 1

69 nleft = nleft -1

70 x else if (nproc.1t.@) then

71 else if (nproc.eq.—ga_nnodes()) then
72 nleft = 0

73 nxtask = -1

74 #ifdef GANXTVAL

75 junk = util_gnxtval(nproc)

76 flstcall = .true.

77 #else
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Scope
v z Experiment Aggregate Metrics
> GNII_DlaProgress
GNI_CqGetEvent
gasnetc_AMPoll
gasnetc_poll
gasneti_AMPSHMPoll
gasnetc_poll_local_queue
gasnete_gdbarrier_try
v ¢60: nga_msg_pgroup_sync
v €3189: nga_pgroup_sync
v €31970: nga_destroy
v &l1015: GA_Destroy
v @fdutil_gnxtval_ [nwchem]
v &75: nxtask_
&201: tce_mo2e_
¢d542: [1] ccsd_e_2
&2773: ccsd_t1_7_
¢31160: ccsd_t1_2_4_
&l4271: ccsd_t2_4_4

¢d3243: ccsd_t2_2_6

¢d4888: ccsd_t2_5_3

¢d6845: ccsd_t2_8_
481614: ccsd_t2_2_2_3
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Profile View

» Top-down view: presents dynamic calling
contexts (call paths) in which costs were
incurred

« Bottom-up view: presents costs by looking
upward along call paths

* Flat view: presents costs based on the
structure of an application
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// m: main routine

m () {

f () {

f ();
g ();

g ();
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Top-down view

Tips
« Click the hot-path & button to
automatically drill down the tree. It

is an easy way to find performance
bottlenecks for the selected metric

 Clicking the call-site icon & or the
line number will highlight the call
location on the source pane

e function calls in full context

e inlined procedures

e inlined macros/templates

e sequential loops

e outlined OpenMP loops (not
shown)

e Line statements (not shown)
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E Profile: nwchem-1024 ‘ g Trace: nwchem-1024

ccsd_t2.F 23]

246 CALL CREATEFILE(filename,d_il,size_il)

247 CALL ccsd_t2_7_1(d_v2,k_v2_offset,d_il,k_il_offset)

248 CALL ccsd_t2_7_2(d_t1,k_t1_offset,d_v2,k_v2_offset,

249 1 d_il,k_il_offset) |source pane|
250 CALL ccsd_t2_7 3(d_t2,k_t2_offset,d_v2,k_v2_offset,

251 1 d_il,k_il_offset)

252 CALL RECONCILEFILE(d_il,size_il)

253 CALL ccsd_t2_7(d_t2,k_t2_offset,d_il,k_il_offset,d_i0,k_i0_offset)
254 CALL DELETEFILE(d_i1)

255 IF (.not.MA_POP_STACK(1_il_offset))

256 1 CALL ERRQUIT('ccsd_t2',-1,MA_ERR)

257 CALL OFFSET_vt1t1_1_1(1_il_offset,k_il_offset,size_il)
258 CALL TCE_FILENAME('vt1tl 1_1_i1l1',filename)

259 CALL CREATEFILE(filename,d_il,size_il)

prdownvkw]Boﬁom-upvmw‘Fbtvkw‘
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Scope
v EExperiment Aggregate Metrics
v <program root>
v [Bpmain [nwchem)]
v BPMAIN__
v loop at nwchem.F: 248
v  [B9p256: task_
v  [B»356: task_energy_
v Bp111: [I] task_energy_doit
v [B»356: tce_energy_fragment_
v Ep101: tce_energy_
v  [Bp2578: ccsd_energy_loc_

[navigation pane]

v loop at ccsd_energy_loc.F: 193
v [I] inlined from ccsd_energy_loc.F: 39
v Bp107: ccsd_t2_

:cesd_t2_7_3
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:cesd_t2_7_
SccSAR2EN6

:cesd_t2_4_4

SccsaRi2a583

:cesd_t2_7_2_

:ccsd_t2_6_3_
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| metric pane|
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Bottom-up view

Tips
» Click the header of a metric
column to sort the column

» Sorting by an exclusive metric
is very useful to find the
costliest functions

« Click the hot-path & button to
see the most important way or
ways the selected function was
reached

Caveats

o Suffix “Sum” on the column
header means the value is the
sum over all ranks/threads,
including helper threads
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@ Profile: nwchem-1024 ‘ a Trace: nwchem-1024

ccsd_t2.F !gasnet_extended.c nxtask.F 23 i tce_mo2e.F
64 #endif

65 nleft = ichunk

66 endif

67 nxtask = icount

68 icount = icount + 1

69 nleft = nleft -1

70 x else if (nproc.1t.@) then

71 else if (nproc.eq.—ga_nnodes()) then
72 nleft = 0

73 nxtask = -1

74 #ifdef GANXTVAL

75 junk = util_gnxtval(nproc)

76 flstcall = .true.

77 #else

Top-down view | Bottom-up view | Flat view

i 6 W A o

Scope
v E Experiment Aggregate Metrics
GNII_DlaProgress
GNI_CqGetEvent
gasnetc_AMPoll
gasnetc_poll
gasneti_AMPSHMPoll
gasnetc_poll_local_queue
gasnete_gdbarrier_try
v ¢60: nga_msg_pgroup_sync
v €3189: nga_pgroup_sync
v €31970: nga_destroy
v &l1015: GA_Destroy
v @fdutil_gnxtval_ [nwchem]
v &0175: nxtask_
&201: tce_mo2e_
¢d542: [1] ccsd_e_2
&2773: ccsd_t1_7_
¢31160: ccsd_t1_2_4_
&l4271: ccsd_t2_4_4

¢d3243: ccsd_t2_2_6

¢d4888: ccsd_t2_5_3

¢d6845: ccsd_t2_8_
481614: ccsd_t2_2_2_3
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@ O hpcviewer

F I at Vi eW Profile: nwchem-1024 ‘ & Trace: nwchem-1024 ’ = B

ccsd_t2.F \gasnet_extended.c ‘nxtask.F ‘tce_moZe.F ‘ccsd_t_doubles_I.F \onesided.c 4 \
85 nga_error(*ga_pgroup_sync_(): MPI not defined. ga_msg_pgroup_sync_() can be called only if GA is built witl
86 } else {
87 /*x printf("p[%d] calling regular sync in ga_pgroup_sync\n",GAme); */
. 88 ARMCI_AllFence();
Tl pS 89 nga_msg_pgroup_sync(grp_id);
90 if(GA_fence_set)bzero(fence_array, (int)GAnproc);
. . . 91 GA_fence_set=0;
» Use Flat view to identify 2 3
. ) 93 #ifdef CHECK_MA
Overheads Of the ||brar|es 3151 #endﬁatus = MA_verify_allocator_stuff();

96 }

(communication, 1/0, OpenMP | &
. . 98 /%
IIbrarIeS’ " ) Top-down view ‘Bottom-up view \ Flat view \

« If there are too many metrics, | 2 ¢

you Can hlde Some metrlc iCO%Experiment Aggregate Metrics PAPI_TOZ_.ZY?Zflu:l(ZO.;% PAPLT?(;).TG_.’»C;Y-!-?.::UJTBG(I.E)O%
COlumnS by Clicking the lm v [scratch2/scratchdirs/laksono/nwchem/bin.old/CRAY XC/nwchem .03e+15 100.0% 3.00e+15 99.2%
> <unknown file> .03e+15 100.0% 2.00e+15 66.0%
> nwchem.F .99e+15 98.7% 6.00e+06 0.0%
bUtton > task.F .95e+15 97.5%
. > task_energy.F .95e+15 97.5% 6.00e+06 0.0%
° CIle the f)( button to Create a > tce_energy_fragment.F .95e+15 97.5%
. ] . . > tce_energy.F .95e+15 97.5%
derived metric from eX|St|ng v onesided.c .84e+15 60.7% 3.68e+10  0.0%

v nga_pgroup_sync

.25e+15 41.3% 1.85e+09  0.0%

m etn CS 4.89: nga_msg_pgroup_sync

A U0 AP, POONDSDNORER, P NNNNNWW
.

1

B»88: ARMCI_AllIFence .55e+10 0.0%
onesided.c: 78 .26e+08 0.0% 7.26e+08 0.0%
onesided.c: 89 .20e+07 0.0% 4,.20e+07 0.0%
onesided.c: 90 .40e+07 0.0% 2.40e+07 0.0%
onesided.c: 84 .00e+06 0.0% 6.00e+06 0.0%
onesided.c: 91 .00e+06  0.0% 6.00e+06 0.0%
> ngai_get_common .42e+14 14.6% 1.26e+11 0.0%
> nga_get .42e+14 14.6% 4,.81e+09 0.0%
> ngai_gets .42e+14 14.6% 8.41e+09 0.0%
_— > nga_acc .26e+13 1.7% 1.92e+08 0.0%
\\ ExASCALE > ngai_acc_common .26e+13 1.7% 4.81e+09 0.0%
(= \(\C [ EseiRe > nga_sync .72e+13  1.6% 5.22e+08  0.0%

S




Creating a User-Defined Metric

@
 Assume the database has 2 metrics: Creating a derived metric

A derived metric is a spreadsheet-like formula using other metrics (variables), operators, functions,

* PAPI_TOT_CYC has the metric-id 2048 it
* PAPI_FP_INS has the metric-id 2050 Derived metric definiion

* To compute the inclusive metric of “Cycle Per Instruction Name:  (CP1 () [
(CP|)” :$2048 / $2050 Formula:  $2048/$2050 -

There are two kinds of metric variables: point-wise and aggregate. The former is like a spreadsheet cell,

[ ] TWO Ways to reference a metnc the latter is like a spreadsheet-column sum. To form a variable, prepend '$' and '@, respectively, to a
metric id. For instance, the formula
. . . . . - o
* USI ng the $ . a p0|nt'W|Se Val ue Of a metrIC at a nOde In the div(i(dsezs t::)sca]g;);;)izf/eg;ce of the point-wise metrics 2 and 1 by the aggregate value of metric 1.
tree Assistance:
* Using @ : the aggregate metric value at the root of the tree Metrics:  2050: PAPLLFP_INS (proxy):Sum () @ | Point-wise Aggregate
Top-down view | Bottom-up view \ Flat view 1 Functions: stdev(x1, x2, ..., xn) a Insert function
2 3 &S W A A Operators: () +-*/*
P—
kL AV Gad AU PR B ni R LR UR T ——
> ccsd_t.F 3.42 8.53e+14 47.6% 2.49e+14 97.0% -
v ccsd_t_doubles_I.F 3.34 8.25e+14 46.0% 2.47e+14 96.1% Augment metric value display with a percentage relative to column total
> ccsd_t_doubles_|_2_ 4.02 6.73e+14 37.5% 1.67e+14 65.2%
Default format
> ccsd_t_doubles_I_ 1.92 1.52e+14  8.5% 7.94e+13 30.9%
v ccsd_t_doubles_|_1_ 1.92 1.52e+14  8.5% 7.94e+13 30.9% Display metric value as percent
v loop at ccsd_t_doubles_|.F: 235 1.92 1.52e+14  8.5% 7.94e+13 30.9% © custom format %6.2f
v loop at ccsd_t_doubles_L.F: 235 1.92 1.52e+14  8.5% 7.94e+13 30.9%
B> 482: [1] sd_t_d1_9 1.99 1.96e+13  1.1% 9.83e+12  3.8% D o e
B 322: [1] sd_t_d1_1 = TE e T xample: '%6.2f ' will display 6 digit floating-points wi igit precision.
B 422: [I] sd_t_d1_6 1.94 1.89%+13  1.1% 9.75e+12  3.8%
v loop at ccsd_t_doubles_L.F: 322 1.91 1.88e+13  1.0% 9.82e+12  3.8%
v loop at ccsd_t_doubles_|.F: 322 1.91 1.88e+13 1.0% 9.82e+12 3.8% Cancel “
v loop at ccsd_t_doubles_L.F: 322 1.91 1.88e+13  1.0% 9.82e+12  3.8%
v loop at ccsd_t_doubles_L.F: 322 1.91 1.88e+13  1.0% 9.81e+12 3.8%
S——
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@ [ ) Metric property

M etri C d escri pti O n Metric property

Double-click the cell or select a metric and click edit button to modify the metric

- Metric Description
Tl ps REALTIME (sec):Sum (E) Sum over rank/thread of exclusive 'REALTIME (sec)'
GPUOP (sec):Sum (l) Sum over rank/thread of inclusive 'GPU time: all operations (seconds)’
. AV H = ” . GPUOP (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: all operations (seconds)'
¢ CIICk Vlew - Show metrlcs menu to flnd the GKER (sec):Sum (I) Sum over rank/thread of inclusive 'GPU time: kernel execution
H H H GKER (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: kernel execution
metrIC descrlptlons GMEM (sec):Sum (l) Sum over rank/thread of inclusive 'GPU time: memory
. . . GMEM (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: memory
) The Metrlc prope rty W|ndOW aISO a”OWS to ed|t GMSET (sec):Sum (l) Sum over rank/thread of inclusive 'GPU time: memory set (seconds)'
. GMSET (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: memory set (seconds)’
the metnC S Iabel and the fo rmUIa Of the user- GXCOPY (sec):Sum (l) Sum over rank/thread of inclusive 'GPU time: explicit data copy
. . GXCOPY (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: explicit data copy
defl ned metnC GICOPY (sec):Sum (1) Sum over rank/thread of inclusive 'GPU time: implicit data copy
GICOPY (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: implicit data copy
. . GSYNC (sec):Sum (I) Sum over rank/thread of inclusive 'GPU time: synchronization
¢ Hove rl ng the mouse Over a met”C'COI u m n GSYNC (sec):Sum (E) Sum over rank/thread of exclusive 'GPU time: synchronization
. . . =) GMEM:UNK (B):Sum (I) Sum over rank/thread of inclusive 'GPU memory alloc/free: unknown
header WI” dISplay a tOOItIp Of the metrIC S GMEM:UNK (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: unknown
: : GMEM:PAG (B):Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: pageable
descrl ptlon GMEM:PAG (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: pageable
GMEM:PIN (B):Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: pinned
GMEM:PIN (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: pinned
GMEM:DEV (B):Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: device
GMEM:DEV (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: device
Caveats GMEM:ARY (B):Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: array memory
GMEM:ARY (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: array memory
° User_d eflned metrlcs are not pe rSIStent YOU GMEM:MAN (B):Sum (1) Sum over rank/thread of |ncIu5|ye 'GPU memory alloc/free: managed
GMEM:MAN (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: managed
I I GMEM:DST (B):Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: device
need to Create them agaln eve ry tlme you Open GMEM:DST (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: device
data bases GMEM:MST (B):Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: managed
GMEM:MST (B):Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: managed
GMEM:COUNT:Sum (1) Sum over rank/thread of inclusive 'GPU memory alloc/free: count'
GMEM:COUNT:Sum (E) Sum over rank/thread of exclusive 'GPU memory alloc/free: count’

o \
E(CP 5 o




Trace View: Understanding Temporal Behavior

* Profiling compresses out the temporal dimension
— Temporal patterns, e.g. serial sections and dynamic load imbalance are invisible in profiles
— We need to explore temporal behavior of the application
 What can we do? Trace call path samples
— N times per second, take a call path sample of each thread
— Use hpcrun trace option: hpcrun -t ..
— View how the execution evolves left to right
— hpcviewer assigns each procedure a color; view a depth slice of an execution

—
I

Processes
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Trace View

T|ps 'Ranks

* You can zoom horizontally by

selecting a region in the Depth
view

« Click the Max-depth L button
to set to the maximum call-
stack depth

« Use the Undo ¥ button to
return to the previous region

Depth view: the call stack across
the current displayed time range in
a specified rank
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Sl

hpcviewer

EE Profile: nwchem-1024 [g Trace: nwchem-1024]

P

L B S = 8

Main view]

Time Range: [0s, 990s] Rank Range: [Rank 0, Rank 1023] Cross Hair: (614s, Rank 193)

T
700s

T
1005 2005 3005 4005 5005 600s

T
800s

Depth view | Summary view | T| me

Call stack] Statistics |

Depth: 17 z i

<program root>

main

MAIN__

task_

task_energy_

[1] task_energy_doit
tce_energy_fragment_
tce_energy_
ccsd_energy_loc_

[1] inlined from ccsd_energy_
cesd_t2_

cesd_t2_7_3_

[1] inlined from ccsd_t2.F: 64
get_hash_block_
get_block_

ga_get_

nga_get
ngai_get_common
ngai_gets
ARMCI_Wait
ARMCI_Test
_apply_check_gasnet
gaga_progress

[1] inlined from gasnet_help.t
gasnetc_AMPoll
gasnetc_poll
GNI_CqGetEvent

Call Path at
. Cross Hair

Mini map




Trace View

Tips

e Summary view: can be used to
identify load imbalance

e You can zoom horizontally by
selecting a region in the Summary

view

« Statistics view: clicking the
column header will sort based on

the column

Summary view: the projection of
number of calls of across the current
displayed time-range and rank

Statistics view: the proportion of
number of samples across the current
displayed time-range and rank

ECP
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| NON hpcviewer

E Profile: nwchem-1024 [Q Trace: nwchem-1024 A

4

i+

L H.@  ]ME = o

Main viewl
Time Range: [0s, 990s] Rank Range: [Rank 0, Rank 1023] Cross Hair: (614s, Rank 193)

Call stack [Statistics

0s 100s 200s 300s 400s 500s 600s 700s 800s

T
900s

Procedure %
ccsd_t_doubles_l... 21,70 %
ngai_get_common 13,77 %
gasnetc_poll
ccsd_t_doubles_|...
ao_replicated_
gasnetc_AMPoll
ARMCI_AccS
nga_matmul
dgemm_kernel_a...
gotoblas_dcopy._...
GNII_DlaProgress
GNI_CqGetEvent
tce_sort_4_
dgemm_kernel_a...
gasnete_gdbarrie...
ARMCI_Test
gasneti_AMPSHM...
dgemm_kernel_n...
nga_pgroup_sync
gasnetc_poll_loc...
[1] inlined from ga...
ARMCI_Rmw
nxtask_
util_gnxtval_
nga_sync
ARMCI_Wait
ARMCI_Malloc
nga_duplicate

<no activity>, <n...
ccsd_t_singles_|_1_
gaga_progress
gasnete_gdbarrie...
gaga_reduce_all

O OO0 0000000000000 RRPRERPERERERERENNIA2UVG
NNNNNNNNWWWWWWEREREUUNOOOSSR P NDRERAENON
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[ NON | hpcviewer

. . - — -
Tra Ce VI eW_ Zoom Profile: nwchem-1024 {n Trace: nwchem-1024 A !Cf? i+ ! P4 d B e & 8

Main view] Call stack} Statistics I
Time Range: [0s, 990s] Rank Range: [Rank 0, Rank 1023] Cross Hair: (432s, Rank 502)

Different ways to zoom T —— Depth: 14 T

|

<program root>

main

MAIN__

task_

task_energy_

[I] task_energy_doit
tce_energy_fragment_
tce_energy_
ccsd_energy_loc_

[1] inlined from ccsd_enerc
ccsd_t2_

ccsd_t2_7_

nxtask_

util_gnxtval_
GA_Destroy
nga_destroy
nga_pgroup_sync
nga_msg_pgroup_sync
gasnete_gdbarrier_try
gasnetc_AMPoll
gasnetc_poll
gasnetc_poll_local_queue
GNI_CqGetEvent

e Click the zoom buttons on the top-
left toolbar

« Select a region in the Main view

» Select a time range in the Depth
or Summary View

» Select a region in the Mini map
(only if the view is already zoom-
in)

f T T T T T T T T T
Os 100s 200s 300s 400s 500s 600s 700s 800s 900s

:

Depth view | Summary view} Mini map
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[ NON | hpcviewer

Tra Ce VieW: Zoom Profile: nwchem-1024 [& Trace: nwchem-1024 {ujq “A‘f."" = JI+ @ $ T _ I:‘:)' @ I H = I=II 8

Main view] Call stack] Statistics

Time Range: [429s, 435s] Rank Range: [Rank 0, Rank 1023] Cross Hair: (432s, Rank 502)

Ti PS Depth: 14 5 4+
<program root>
main
MAIN__
task_
task_energy_
[1] task_energy_doit
tce_energy_fragment_
tce_energy_
ccsd_energy_loc_
[1] inlined from ccsd_energ
cesd_t2_
cesd_t2_7_
nxtask_
util_gnxtval_
GA_Destroy
nga_destroy
nga_pgroup_sync
nga_msg_pgroup_sync
gasnete_gdbarrier_try
gasnetc_AMPoll
gasnetc_poll
gasnetc_poll_local_queue

» To save the current region, click
the Save [*1 button at the top-left
toolbar.

* To load the previous saved
region, click the Load "~ button,
and select the file.

f T T T T T
429s 430s 431s 432s 433s 434s 435s

Depth view | Summary view

Mini map
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Trace View: Zoom

Caveats
» Colors are generated randomly

* Procedure’s color can be different
every time the database is opened

Tips
* You can assign procedures to a

certain color by selecting “View -
Procedure-Color Map” menu

* It can be useful to assign a color
to all routines in the OpenMP
runtime, e.g. matching xkmp to
assess how much time is spent in
the runtime

» The user-defined color mapping is
persistent across different
hpcviewer instances
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® 0 hpcviewer

Profile: nwchem-1024 [! Trace: nwchem-1024 @ P el &) 4 H.& YT =0
Main view} Call stack] Statistics |

Time Range: [429s, 435s] Rank Range: [Rank 0, Rank 1023] Cross Hair: (431s, Rank 518)

429s 430s 431s 432s 433s

T
434s

435s

task_energy_

[I] task_energy_doit
tce_energy_fragment_
tce_energy_
ccsd_energy_loc_

[I] inlined from ccsd_energ
ccsd_t2_

ccsd_t2_7_

[I] inlined from ccsd_t2.F:
get_hash_block_
get_block_

ga_get_

nga_get
ngai_get_common
ngai_gets

ARMCI_Test
gaga_progress
[I] inlined from gasnet_hel
gasnetc_AMPoll
gasnetc_poll

' |gasnetc_poll_local_queue
GNI_CqGetEvent
GNII_DlaProgress

:

Depth view | Summary view

Mini map




. r. ©e hpcviewer |
Tra Ce VI eW: ZOO m Profile: nwchem-1024 [‘ Trace: nwchem-1024 G Pei+i- ¢4 d - M5 = 8
Main view] Call stack} Statistics |

Time Range: [432,105ms, 433,394ms] Rank Range: [Rank 485, Rank 568] Cross Hair: (432,565ms, Rank 511)

Ti pS Depth: 19 C i
<program root>

main

MAIN__

task_

task_energy_

[I] task_energy_doit
tce_energy_fragment_
tce_energy_
ccsd_energy_loc_

[I] inlined from ccsd_enerc
ccsd_t2_

ccsd_t2_8_

[1] inlined from ccsd_t2.F:
get_hash_block_
get_block_

ga_get_

nga_get
ngai_get_common
ngai_gets

ARMCI_Wait

ARMCI_Test
_apply_check_gasnet

[1] inlined from gasnet_hel
gasnetc_AMPoll
gasneti_AMPSHMPoll

* You can zoom the Depth view by
clicking the “Zoom” buttons at the
bottom right toolbar

» Unusual changes or clustering of
deep call stacks can indicate
behaviors of potential interest

432,200ms 432,400ms 432,600ms 432,800ms 433,000ms 433,200ms

Depth view | Summary view @+ @— Mini map
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hpcviewer

Select threads to view ) AL =

@ Profile: gmcpack [ﬂ Trace: gmcpack ® ._

Trace View: Filter

Main view] . Statistics |
Time Range: [0s, 155s] Rank Range: [Rank O Thread 0, Rank 31 Thread 31] Select threads to view I A 1
P H Please check any threads to be viewed. i5 [© =
H Id I ng prOCESSGSIth reads You can narrow the list by specifying F_
m root>
® UserI to VIeW Only Certaln Check all Uncheck all Regu|a|— express splus::QMCMain::ex
plus::QMCMain::ex
prOCeSSGS or th reads Filter: || | splus::QMCMain::ru

splus::VMCSingleO!

Rank 0 Thread 0 utlined..20

» Select “Filter - Filter ranks” menu
» Check the threads of interest
Example #1: to view only the main
threads:

» Click “Uncheck all” button

* Type “Thread 07 in the Filter field
» Click “Check all” button

e Click “OK” button
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I()s 1(|)s 2(|)s 3(|)s

T
40s

50s

60s 70s 80s 90s 1

Depth view] Summary view ‘

1]

-

Rank O Thread 1
Rank 0 Thread 2
Rank O Thread 3
Rank O Thread 4
Rank O Thread 5
Rank O Thread 6
Rank 0 Thread 8
Rank O Thread 10
Rank 0 Thread 11
Rank O Thread 14
Rank O Thread 15
Rank O Thread 16
Rank O Thread 17
Rank O Thread 18
Rank O Thread 19
Rank 0 Thread 20
Rank O Thread 21
Rank 0 Thread 22
Rank O Thread 23
Rank O Thread 24
Rank O Thread 25
Rank O Thread 26
Rank O Thread 27
Rank O Thread 28
Rank 0 Thread 29
Rank O Thread 30
Rank 0 Thread 31
o4 Rank 1 Thread 0
Rank 1 Thread 1

Cancel

plus::QMCUpdatet

splus::VMCUpdateF

plus::QMCHamiltol

splus::NonLocalECF

plus::NonLocalECF

splus::TrialWaveFun

plus::SlaterDet::raf

ad from SlaterDet.h:

plus::DiracDetermi

splus::DistributedBs

plus::DistributedBs
_barrier

barrier
linear_barrier_relez
g_64::wait(kmp_ini

.-




[ NON ) hpcviewer

Trace View: Filter B ot amepoc B rce: amcpec| % 0 248 m 0o BE-T

Main view] Call stack] Statistics I

Time Range: [0s, 155s] Rank Range: [Rank O Thread 0, Rank 31 Thread 0] Cross Hair: (77s, Rank 16 Thread 0)

Depth: 15 C i

Displaying only the main threads

<program root>

main
gmcplusplus::QMCMain::ex
gmcplusplus::QMCMain::ex
gmcplusplus::QMCMain::ru
gmcplusplus::VMCSingleO!
.omp_outlined..20
gmcplusplus::QMCUpdatek
gmceplusplus::VMCUpdateF
gmcplusplus::QMCHamiltoi
gmcplusplus::NonLocalECF
gmcplusplus::NonLocalECF
gmcplusplus::TrialWaveFun
gmceplusplus::SlaterDet::raf
[1] inlined from SlaterDet.h:
gmcplusplus::DiracDetermi
gmcplusplus::DistributedBs
gmcplusplus::DistributedBs
__kmpc_barrier
__kmp_barrier
__kmp_linear_barrier_gath
kmp_flag_64::wait(kmp_ini

» Useful to see the interaction
between MPI processes

Example #2: to view only the helper
threads:

» Click “Check all” button

« Type “Thread 0” in the Filter field
» Click “Uncheck all” button

e Click “Ok” button

0s 10s 20s 30s 40s 50s 60s 70s 80s 90s 100s 110s 120s 130s 140s 150s

it+

Mini map
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Trace View: Filter

Tips
e Rank filter is useful to hide helper

threads. OpenMPI has 2 helper-
threads for each MPI process

EXASCALE
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ECP

'. e hpcviewer
Profile: gmcpack [I Trace: gmcpack @ @ =+ D4 d N~ ME T B

Main view}

Time Range: [0s, 155s] Rank Range: [Rank O Thread 1, Rank 31 Thread 31] Cross Hair: (77s, Rank O Thread 20)

I I
Os 10s

20s 30s 40s 50s 60s 70s 80s 90s 100s 110s 120s 130s 140s 150s

Call stack] Statistics |

Depth: 15 o 4+

<program root>
main
gmcplusplus::QMCMain::ex
qgmceplusplus::QMCMain::ex
qgmcplusplus::QMCMain::ru
gmcplusplus::VMCSingleO!
.omp_outlined..20
qgmcplusplus::QMCUpdatek
qgmceplusplus::VMCUpdateF
qgmcplusplus::QMCHamiltoi
qgmceplusplus::NonLocalECF
qgmceplusplus::NonLocalECF
qgmceplusplus::TrialWaveFun
gmcplusplus::SlaterDet::raf
[1] inlined from SlaterDet.h:
gmcplusplus::DiracDetermi
gmcplusplus::DistributedBs
qgmceplusplus::DistributedBs
__kmpc_barrier
__kmp_barrier
__kmp_linear_barrier_relez
kmp_flag_64::wait(kmp_ini
[1]1 _ZL19__kmp_wait_temg
kmp_flag_64::wait(kmp_ini

Depth view} Summary view |

T

Mini map




Demo
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Troubleshooting
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Changing the maximum size of memory allocation pool

e On Linux: hpcviewer [options] [database]
-h --help Print a help message.
-jh, --java-heap <size>
* On Windows:
« Change the value of -Xmx2G in hpcviewer/hpcviewer.ini file

e On MacOS:

« Change the value of -Xmx2G in hpcviewer.app/Contents/Eclipse/hpcviewer.ini file




Coping with Temporary ldiosyncrasies in HPCToolkit

* | brought up hpcviewer and | am staring at a blank pane

o click in it! sometimes Eclipse doesn'’t refresh the pane when it should




